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Introduction
Both old and new trade theories typically assume a representative firm, at least within each industry. This assumption is inconsistent with the substantial variation in productivity, capital intensity and skill intensity observed across firms and within industries. The interaction of firm characteristics and the export orientation of a firm provide a channel for international trade to influence aggregate productivity (Bernard et al., 2007 and 2011) . Recent empirical evidence indicates that exporting firms are different from non-exporting firms. In particular, most firms in a given industry are non-exporters and exporters are in general more productive, employ more workers and earn higher revenues (Greenaway et al. 2007 ).
Recently available micro-level data make it possible to examine a number of new dimensions of international trade, including the concentration of exports, the infrequency of export activity, the range of products that firms export and the variety of destinations to which firms' exports are shipped. And not only this, the data permit the evaluation of the effects of trade liberalization on exporting and importing activities at firm level and also on the average productivity of firms.
The seminal paper by Melitz (2003) introduces firm heterogeneity in terms of different productivity levels across firms, explains the differences between exporters and non-exporters and adds increasing average productivity as a new source of welfare gains derived from trade.
The Melitz model can explain some of the reported empirical facts, namely that exporters are different and self-select themselves into export markets. According to this model, the effects of trade on productivity and firm dynamics are threefold. Firstly, the least productive firms are forced to exit, whereas the most productive firms earn higher profits and gain market shares. Secondly, most firms earn less profits and thirdly, welfare rises not only due to an increase in available varieties but also to reallocation, which induces average productivity gains.
The main aims of this paper are to analyze the new dimensions of international trade using firm-level data collected by the World Bank for two South Mediterranean countries, namely Morocco and Egypt. In particular, we aim to test the export premium, self-selection and learning-by-exporting hypotheses using a number of firm characteristics and a differences-indifferences matching approach. We also explore to what extent firms have been involved in exporting activities and whether a change in average productivity and the number of firms in each industry can be observed over time. The focus on these two countries is mainly due to panel data availability and to their economic importance in the region.
The main source for our data is the World Bank Enterprise Survey (WBES) dataset, which gathers information for a representative number of firms concerning their production process, innovative capacity and internationalization, among other aspects. Two panels of manufacturing firms are available for Morocco and Egypt for the years 2004 and 2007 . To the best of our knowledge, these data have not been used yet to study the relationship between trade and productivity.
There is indeed no published firm-level evidence for Egypt and only some limited evidence at micro-level for Moroccan firms in the 1990s using data from national surveys (e.g. Augier et al., 2010; Clerides et al., 1998 and Fafchamps et al., 2008) . The findings concerning the "selection-into-exporting" hypothesis using Moroccan firm-level data are mixed. Augier et al. (2010) report that exporters do not perform better on average than non-exporters, while Clerides et al (2008) find the opposite. As regards the "learning-by-doing" hypothesis, Augier et al. (2010) and Fafchamps et al. (2008) find weak evidence supporting it. This paper uses a more detailed dataset that covers a representative number of firms and more recent years. It also provides the first empirical evidence on firm heterogeneity in international trade for Egyptian firms. By controlling for unobserved heterogeneity among firms and correcting for endogeneity bias, the estimations should allow us to investigate the direction of causality and determine whether more productive firms become exporters, whether exporting firms learn by exporting and become more productive afterwards or both.
We also aim to extract some policy recommendations for Mediterranean countries. In particular, we expect to shed light on the relationship between exporting activity and average productivity over time and through this on the possible poverty impact of trade liberalization.
If trade and trade policies could be identified as factors influencing productivity, the next question will be to choose the appropriate instruments to enhance trade and subsequently productivity at the firm-level.
The rest of the paper is structured as follows. Section 2 summarizes the relevant literature related to Egypt and Morocco. Section 3 presents the empirical strategy, describes the data and shows the main findings and Section 4 concludes.
Literature review
The literature that investigates the relationship between trade and productivity focuses on three main hypotheses: the export premium, the selection hypothesis and the learning-byexporting hypothesis. The export premium hypothesis mainly argues that exporters perform better in terms of sales, productivity and number of workers than non exporters, but does not establish the direction of causality, whereas the selection hypothesis states this is due to firms that enter the export market already being more productive before starting to export. In contrast, the learning-by-doing hypothesis argues that firms learn by exporting and therefore become more productive during the process of exporting (e.g. Bernard et al., 2007 , Greenaway et al. 2007 ).
As regards the general results obtained for developed and developing countries, it is worth mentioning two recent surveys. On the one hand, Wagner (2007) shows that a majority of studies find that firms that export are on average more productive than firms that do not export and that there is evidence of 'self-selection' in the exporting process. However, the evidence on the 'learning effect' is rather mixed, indicating that exporting does not always improve productivity. On the other hand, Martins and Yang (2009) conduct a meta-analysis of more than 30 published papers that study the causal relationship between exporting and firm productivity. They find that there is no evidence of publication bias in the literature about the effects of exporting on firm performance. According to their findings the impact of exporting on productivity is higher for developing than for developed countries, and the export effect is likely to be influenced by different outcome variables used to measure firm performance and different estimation methods.
Despite the increasing number of studies that explore the relationship between trade and productivity using micro data, only a few of them focus on firms located in Northern Africa.
In particular, Clerides et al. (1998) uses firm data for Colombia, Mexico and Morocco for the 1980s and early 1990s, finding evidence of self-selection but no evidence of differences in productivity growth between exporters and non-exporters (learning by exporting). By contrast, Fafchamps et al. (2007) uses similar data for Morocco, finding evidence of some learning-by-exporting linked to the creation of new products, but not linked to the general exporting experience of the firm. Surprisingly -and contrary to previous research - Augier et al (2010) does find evidence of lower aggregated productivity after trade liberalization, also using firm data for Morocco for the period 1993-2002. This is partially explained by the entry of less productive firms in export markets, which however tend to have higher levels of productivity growth.
As regards studies covering the Middle East and North Africa (MENA) Region, it is worth mentioning two recent studies. The first, Sekkat (2010) , assesses the role of within-firm effects, reallocation and turnover in changes in productivity in the MENA region. The author finds that the major source of productivity change over time is an increase in productivity within surviving firms, while other factors such as turnover and between-firm effects, are less important than in other countries. As a consequence, it could be that high entry and exit barriers play an important role in the MENA region, where existing regulations to create a business may prevent entry. In the second study, Atiyas (2011) Finally, in regard to the effect of trade liberalization on trade and productivity, Tybout (2000) surveys a large number of studies of trade liberalization reforms in developing countries and finds that trade liberalization is associated to higher average productivity and that within-industry reallocations of resources typically dominate cross-industry reallocations of resources. In the same line, Bartelsman et al. (2007) , using data for a cross-section of countries over time, find that labour productivity growth is to a great extent driven by withinfirm changes in productivity. This is also the outcome obtained by Pavcnik (2002) for Chilean firms, which rely on productivity variation across sectors.
Empirical Strategy

Methodology
The methodology applied in this paper to analyze the relationship between exports and productivity is the differences-in-differences matching estimator proposed by Heckman et al. (1987) . Starting with Wagner (2002) , this methodology has been applied in recent studies to generate matched firms that are comparable and to obtain unbiased estimates of target coefficients (Greenaway and Kneller, 2004; Greenaway et al., 2005; Damijan and Kostevc, 2007; De Loecker, 2007; Yang and Mallick, 2010 ; are some examples).
We will examine three main hypotheses: first the existence of an export premium for exporters (exporters are expected to have higher average labour productivity than non exporters and to be larger in both size and sales), second, the selection-into-exporting hypothesis (exporters self-select themselves into exporting and are more productive than non exporters before they start to export) and third, the learning-by-doing hypothesis (starting to export early increases productivity).
In order to properly assess the causality from export behaviour to firm performance or the other way round, the existence of a sample selection problem should be taken into account. In particular, what is needed is to consider the fact that the group of exporter firms is not randomly selected from the entire population. For instance, in order to determine the impact of exporting on productivity (learning-by-doing), a simple comparison between the characteristics of exporters and non-exporters cannot reveal the direction of causality. Indeed, the effect we wish to identify is the average effect of export activity on exporters in regard to firm performance. This effect is known as the average treatment effect on the treated (ATT) (Wooldridge, 2002) . In the analysis, we compare firms entering an export market (treated firms) in a given year to firms not entering the export market (untreated firms) in the same year.
Suppose Di is a variable that takes a value of 1 if a firm is an exporter (that is, the firm is exposed to treatment) and 0 if it is a non exporter. Each firm has two potential outcomes: Yi (Di = 1), if it is exposed to treatment, Yi (Di = 0) if is not exposed. However, in nonexperimental studies, only one of the two outcomes is observed for the same firm. Hence, only E(Yi(0)|Di = 0) can be computed directly, whereas E(Yi(0)|Di=1) cannot. Different econometric techniques have been developed in non experimental studies to overcome the bias generated when computing ATT. A first estimation technique is the Differences-inDifferences (DID) estimator. DID compares the differences in outcomes before and after a treatment for the treated group with the same differences for the untreated group, relying on the assumption that, without the treatment, the outcomes for both groups would have followed parallel paths.
A second estimation method employed in non-experimental studies to control for ATT bias is the propensity score matching (PSM) technique (Rosenbaum and Rubin, 1983) . The first aim of the matching estimator is to reduce the bias that is due to non-overlapping support of X (where X stands for firms' characteristics, usually compared firms are already different in the pre-treatment period) and the second is to reduce the bias that is due to miss-weighting on the common support of X (Heckman et al., 1997) . In fact, even in the common support, the distribution of the treated and of the untreated could be different. The traditional econometric selection bias that stems from "selection on unobservables" is supposed to be absent. It is worth noting that the matching method is based on the assumption of conditional independence (CIA). This assumption states that the potential outcome in the non-treatment scenario is independent of the treatment status conditional on observables (X). A problem arises when the dimension of X is high; in this case the computation of ATT becomes unfeasible. In order to solve this problem, the treatment status can instead be conditioned on P(X) = Pr(D = 1|X), as shown by Rosenbaum and Rubin (1983) , where P(X) is the propensity score. In this way, the so-called "curse of dimensionality" can be solved and ATT identified.
Both DID and PMS can be combined when the data available have a panel structure to increase the robustness of the estimated effects (Heckman et al. 1997) . This is the strategy we are going to follow in this paper. First we will estimate propensity scores using all factors that affect both the selection into exporting and the outcomes of analysis (productivity and size) as independent variables. The assumption of conditional independence will only hold if a suitable counterfactual can be used. As exogenous firm characteristics, lagged productivity, sales, employment, capital endowment, skill intensity and sector and geographical characteristics are used. In our approach, non-exporters are matched to first-time exporters according to their propensity scores using the nearest neighbour with the calliper method. We apply the usual marginal production function estimation, written in difference-in-differences terms to these matched pairs. First, the sample of matched firms and the corresponding controls has been selected for each of the two years available in the panel and then these treated and matched control firms for each year are pooled together. Although we report the results obtained by using the single nearest neighbor matching with calliper, comparable treatment effects were obtained with alternative matching techniques, namely radius matching and kernel matching.
In order to estimate the export premium (difference in productivity between exporters and non-exporters), we specify the following equation, (1) where yit denotes labour productivity (alternatively total factor productivity, number of workers or total sales) of firm i in year t and ATT  denotes average treatment effect (difference in productivity between matched exporters and non-exporters) and DX is a dummy that takes a value of 1 if a firm is exporting in a given year.  denotes the propensity score which is estimated using a probit equation in which exporting status depends on firm characteristics, including capital, employment, firm age, regional dummies, sector dummies and year dummies. These variables are listed and described in Table A1 Next, in order to evaluate the self-selection hypothesis -more productive firms become exporters -the same technique is used and the following equation is estimated,
where yit-p denotes labour productivity (alternatively total factor productivity, number of workers or total sales) of firm i in year t-p and with 0 <p< 3. It compares the performance of entrants vis-a-vis non exporters in the years before entry (Bernard and Jensen, 1999) . In this case lagged values of firm characteristics are used to estimate the propensity score.
Finally, the learning-by-exporting hypothesis is evaluated using the following equation,
where yit and yit-p denote labour productivity (alternatively number of workers or total sales) of firm i in years t and t-p and with 0 <p< 3. According to this hypothesis, starting to export early increases productivity, since exporting firms could benefit from technological feedback
provided by international clients and competitors. An increase in exporters' post-entry performance is expected.
Data description
The two datasets used in this paper are from the World Bank Enterprise Surveys. The decreases to 37 percent in Morocco. It is worth noting that these percentages vary widely depending on the type of activity, as can be seen in Figures 1 and 2 , where the percentage of exporter firms over total firms surveyed is shown per each sector and year in Egypt and Morocco, respectively. The sector-by-sector disaggregation is more detailed in the Egyptian survey, which includes 18 industries, whereas in the Moroccan survey firms are only classified into 7 types of activities. 
Figure 2. Percentage of exporting firms by sector in Morocco
Each survey gathered information about exporting status, total sales and the number of workers for several years, as can be seen in Table 3 , which presents the summary statistics.
Other characteristics of the firms, namely capital stock and importing activities, are only available for one or two periods. The Egyptian survey provides more detailed information than the Moroccan survey in two aspects. First of all, exporting status is available for four years, whereas it is only given for two years in Morocco. Secondly, there are variables that cannot be obtained from the Moroccan questionnaire, such as the value of intermediate products used in production and capital stock are only available for 2005. These limitations are important for the empirical application. Indeed, for Morocco we are only able to use sales per employee, sales and number of workers as outcome variables, whereas for Egypt we are also able to estimate a production function to obtain total factor productivity as an alternative measure of labour productivity. In addition labour productivity can only be measured as sales per employee in Morocco, but in Egypt it is also measured as value added per employee, since the value of the inputs used in production is also available for several years.
The series in monetary terms (e.g. sales, capital stock and materials) are deflated using production price indices obtained from the respective country statistics (data sources are shown in Table A .1 in the Appendix). Table 3 shows mean values and standard deviations for the dependent and independent variables used in the empirical analysis. The first half of the table shows statistics for Egypt and the second for Morocco. The evidence is as expected in Egypt: exporters (treated firms) are on average more productive and are larger in size in terms of turnover and number of employees than non-exporters. However, the second half of the table reveals a striking fact:
Moroccan exporters seems to be on average less productive (have lower sales per employee) than non exporters and this is true for both years of available data, namely 2002 and 2005.
However, Moroccan exporters are larger than non-exporters in terms of number of employees and average sales. Table 3 presents the results for the export premium hypothesis for several performance variables, first of all labour productivity (M1), number of workers (M2) and sales per employee (M3), which are available for Egypt and Morocco, and secondly for labour productivity in terms of value added per employee (M4) and for total factor productivity (M5), which are only available for Egypt. The results of the differences-in-differences matching estimation indicate that exporting firms are more productive in terms of sales per employee, employ more workers and have a higher turnover than non-exporter firms in Egypt.
Main Results
However, we did not find significant differences between exporters and non-exporters in terms of TFP and value added per employee. In contrast, Moroccan exporters are only different from non-exporters in terms of average number of employees, but do not seem to be more productive and the average treatment effect is also not statistically significant when sales is the performance variable. It is worth noting that this result is not in accordance with the predictions of the Melitz (2003) model or the related theoretical literature. Table 4 shows the results obtained when the self-selection hypothesis is tested (equation (2) above). Outcomes in the first part of the Table indicate that Egyptian manufacturing firms that perform better are more likely to become exporters. In other words, exporters self select into exporting because they perform better than non-exporters. That is, they display higher average productivity and size. In this particular case, it does not matter how productivity is measured (sales per employee -column 1-, value-added per employee -column 4-or TFP -column5), the coefficient of the exporter status variable (XD) is always statistically significant and has a positive sign, indicating that exporters are on average almost 70 percent more productive (in terms of value-added per employee) than non exporters even before they start to export. This is not the case for Moroccan firms, for which no differences are found between exporters and non-exporters in terms of average productivity, sales or number of employees. Table 5 shows the outcome for the learning-by-doing hypothesis (Equation (3)). The only measure available for productivity is now sales per employee for both countries since the dependent variable is productivity growth and capital stock and materials were not available for the initial years in the Egyptian survey. The results in the first part of the table (Egypt) indicate that productivity growth is positively related both to exporting status in the initial year (when the difference is taken over two or three years, but not for a single year) and also importing status. In contrast, the second part of the table shows that Moroccan firms do not learn by exporting/importing. We also tried similar estimations that did not include initial productivity and the results were similar. Tables A.2 to A.4 in the Appendix show similar results for the full sample of firms (without applying the differences-in-differences matching procedure) and indicate similar outcomes in terms of statistical significance, the main difference being that the magnitude of the estimated effect is considerably larger than those shown above, indicating a considerable estimation bias that justifies the methodology used above to obtain unbiased results. Summarizing, the findings differ significantly between Morocco and Egypt, mainly indicating that exporting and also importing is positively correlated to labour productivity and in some cases with TFP for Egyptian firms, but not for Moroccan firms, which do not seem to select into exporting and do not appear to learn by exporting.
Conclusions
This paper contributes to the recent empirical literature on firm heterogeneity, international trade and firm performance. Using two datasets for Egypt and Morocco in the periods 2004 and 2007, we apply matching and differences-in-differences techniques to test the hypotheses of export premium, self-selection into exporting and learning by doing. The analysis in this paper supports the self-selection hypothesis for Egyptian firms, but not for Moroccan firms and does not provide conclusive evidence that exporting leads to an improvement in productivity in the case of Morocco. Indeed, by matching exporting firms to similar nonexporting firms and using the differences-in-differences method on the matched pairs, it is found that productivity improvements are not always related to export firms.
The outcomes are very different for Morocco and Egypt, mainly indicating that exporting and also importing is positively correlated to labour productivity and in some cases to TFP for Egyptian firms, but not for Moroccan firms, which do not seem to select into exporting or learn by exporting. These surprising results deserve further investigation aimed at ascertaining why the reason behind the different outcome obtained for Morocco, not only with respect to Egypt, but also with respect to most of the previous literature on the relationship between productivity and exporting status using micro-data. Why do the Moroccan results differ? A possible explanation is that the proportion of exporters in the initial year (2002) of the sample is much higher than for other firm-level datasets and those exporters already compete with firms engaged in international trade. Hence, the differences between exporters and non-exporters are smaller than in other countries with a smaller proportion of exporting firms. A second reason could be that non-exporter firms tend to be concentrated in industries subject to high transport costs, namely the food industry or industries that generate low value added, like clothing or textiles. 
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Note: * number of firms surveyed each year. XD is a dummy that takes a value of one if a firm is exporting in a given year. L before a variable name denotes natural logarithms, labp denotes sales per employee, labp_va denotes value added per employee tfp denotes total factor productivity, and nwork the number of workers. All regressions include time, sector and regional dummies. Robust standard errors clustered by sector are reported below each coefficient. * p<0.10, ** p<0.05, *** p<0.01. XD is a dummy that takes a value of one if a firm is exporting in a given year. L before a variable name denotes natural logarithms, D denotes first differences, labp denotes labour productivity and nwork the number of workers. All regressions include time, sector and regional dummies. Robust standard errors clustered by sector are reported below each coefficient. * p<0.10, ** p<0.05, *** p<0.01. Note: DX is a dummy that takes a value of 1 when a firm is exporting in a given year. Robust standard errors clustered by sector are reported below each coefficient. * p<0.10, ** p<0.05, *** p<0.01. 0.01 0.01 Note: DXP (MDP) is a dummy that takes a value of 1 when a firm is exporting (importing) in a previous year (e.g. 1 year lag in column 1, 2 years lag in column 2). Robust standard errors clustered by sector are reported below each coefficient. * p<0.10, ** p<0.05, *** p<0.01. 
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